The photoionization process NO A2Z+(c =0, N=22) NO+ X'Z+(v+=0, lV+)+e is studied with suScient energy resolution that the photoelectron angular distributions associated with individual rotational levels N+ of the ion are determined. By 
A complete description of a photoionization process enables us to predict all aspects of the system's state after photoionization [1] . This description requires that the complex transition matrix elements associated with each outgoing partial wave be determined. Consider the photoionization of an atom in the state~nl'): spherical symmetry and the dipole approximation limit the photoelectron angular momentum I to the two values I' -1 and I'+ I. In this case, the cross sections oI+i and oI -1 for the accessible partial waves and the relative phase shift 8 between these partial waves are sufficient to represent completeness [1] . These quantities can be extracted from the absolute photoionization cross section, photoelectron angular distribution, and photoelectron spin polarization.
A complete description must include the sign of the relative phase shift, which can be determined only when the experimental geometry imposes a handedness on the observations. In this Letter, we report the first truly cornplete description of a molecular photoionization process.
Our chosen system of study is NO A Z+(v=0, N) NO+ X'Z+(v+ =0, N+)+e (!, l); here, v and N are the vibrational and rotational quantum numbers, and X denotes the projection of 1 on the internuclear axis of the diatomic molecule.
Many complete experiments have been performed on atomic systems [2] . Complications arise for those atomic systems in which electron correlation and relativistic effects are important [3] . Molecules present additional difficulties associated with the large number of accessible partial waves, as well as with the rovibrational degrees of freedom of the molecular ion. In our previous experiments [4, 5] linearly polarized light effected the photoionization, and photoelectron angular distributions (PADs)
were recorded for rotationally resolved ion levels. From these, we extracted the cross sections and relative phase shifts for all the partial waves contributing to the photoionization process [6, 7] [12] to be used as a probe of alignment, complementary to optical methods [13] , and has found limited experimental application [14] [15] [16] . In the present study, 
-1(/V+, po= -1, 0=90', P) .
Making use of Eqs. (3)- (5), we find 1cDAo = 2c sin 2&,
The first and second terms of Eq. (3) The photoelectron spectrometer has been described in Ref. [5] . Briefly Table I ). 'Unlike in our previous work [5] , we have excluded the factor ( i)' ' -from these phases.
significantly different from those presented before [5, 6] , except that the overall signs of the relative phases are no longer arbitrary, and the uncertainties of the fit have been reduced considerably. We report remarkably good agreement between the values and signs of our extracted relative phases and those published by Rudolph and McKoy. As in our earlier work, no attempt has been made to deduce the absolute total photoionization cross section in our experiment; instead we adopt the result of Zacharias, Schmiedl, and Welge [20] . Using the values determined in our fit we have calculated angular distributions that are displayed along with the data in Fig. l. Some aspects of the dynamical interpretation of the parameters listed in Table I have been discussed before [5] . [21)), the relative phase shifts between even and odd l waves are not observable because parity conservation dictates that these waves cannot interfere [22] . These phase shifts are therefore not shown in Table I .
In conclusion, we report here the first rotationally resolved CDAD spectra. These spectra show a strong dependence on the rotational transition of the ionization step. We have performed a fit to the photoelectron angular distributions resulting from photoionization with left and right circularly polarized light to extract dynamical parameters. These parameters constitute the first complete molecular photoionization experiment. A full paper will discuss further the meaning of these results in terms of the molecular photoionization dynamics [18) . K.L.R. thanks the SERC for a NATO postdoctoral fellowship.
